Guano samples from 412 Brazilian bats were screened with real-time PCR for the virulence genes (eae, est, elt, stx1, stx2, ehxA, invA, bfpA, aggR) representing five intestinal pathotypes of Escherichia coli. From 82 pooled samples, 22% contained Escherichia coli DNA, and eae, est, bfpA, aggR were detected.
Bats (Chiroptera) are a taxonomically and ecologically diverse group of animals found in almost all habitats and trophic levels. With 1,152 species of bats currently documented (Reeder and Wilson 2005; Schipper et al. 2008) , they are recognized as a natural reservoir for a wide range of viral pathogens, some of which can cause severe disease in humans (e.g., RNA viruses, such as rabies, Ebola, and Nipah viruses; Leroy et al. 2005; Castilho et al. 2010; Kuzmin et al. 2011) . In contrast, little is known about bats as carriers of pathogenic bacteria because only a few authors have investigated enteric bacteria, including Escherichia coli, in bats (Chaverri 2006; Adesiyun et al. 2009; Oluduro 2012; Muhldorfer 2013) .
Escherichia coli is a commensal bacterium found in the intestine of mammals and birds, with a higher prevalence reported in herbivores and omnivores compared with carnivores, marsupials, and bats (Gordon and Cowling 2003) . Information concerning the prevalence of E. coli in bats is scarce. Previous research has shown that only a low proportion of bats are carrying E. coli, which could be due to the lack of a cecum and, thus, microbial fermentation in these animals (Gordon and Cowling 2003) . However, E. coli has been reported as the cause of urinary tract infection in Vespertilionid bats (Muhldorfer 2013) .
To advance epidemiologic knowledge of E. coli in bats, we investigated the presence of E. coli in guano of Brazilian bats. We captured 412 bats at 27 sampling points in the Serra do Lajeado Environmental Protection Area, Tocantins State, Brazil (10u2947.790S, 48u15945.110W), using mist-nets. Sampling occurred April-June and October-December in 2012 and 2013 and included three replicates of pristine areas and three replicates of areas subjected to two levels of anthropogenic modification. Mild changes included removal of native trees and planting of trees with economic interest. Areas with severe modifications were characterized by widespread tree removal. Each captured bat was identified and weighed before release. Fecal samples were collected immediately after bats were taken, directly from the animal (no swabs were used). We collected 412 individual fecal samples from 33 species of bats in four families (Table 1) , including nectarivores, frugivores, insectivores, and omnivores. Samples were preserved in 500 mL of RNAlater RNA stabilization reagent (QIAGEN, Lisbon, Portugal), stored at 4 C, and analyzed 6-12 mo after collection. We extracted DNA from all samples individually with a commercial kit, and 20 mL of each was pooled to a final volume of 100 mL in each pool (belonging to different species and sampling points).
The DNA was analyzed by real-time PCR in pools (n582) for nine E. coli virulence genes (VGs) characteristic of five pathotypes (Cabal et al. 2013 ) and newly designed TaqMan probes (available under request). The VGs associated with each pathotype were stx1, stx2, eae, and ehxA for EHEC; aggR for EAEC; elt and est for ETEC; eae and bfpA for EPEC; and invA for EIEC. A genus-specific gene (uidA) was also included in the PCR assay to estimate the prevalence (WINPEPI updated, version 11.35) of total E. coli in each pooled sample. Analysis was conducted using WINIPEPI version 11.35 (Abramson 2011) . No culture isolation methods were applied. Of 82 pooled samples, 18 (22%) were positive for E. coli (uidA gene), but four VGs characteristic of EPEC, ETEC, and EAEC pathotypes were also detected (Table 2) . One sample positive for bfpA was sequenced and confirmed as E. coli O157:H45.
Our results (22% positive) were in agreement with those from other authors who reported 11-28% positive samples (Pinus and Mü ller 1980; Adesiyun et al. 2009; Apun et al. 2011 ). In addition, we showed that some VGs (eae, bfpA, est, aggR) were present in bat feces, suggesting the presence of pathogenic E. coli. The pathotypes present in guano may include EAEC, typical EPEC, and ETEC strains. No indications of STEC-or EIEC-associated VGs were seen. This supports Apun et al. (2011) who found no EHEC-positive samples in bats. In the literature, we found no animal reservoirs reported for other pathotypes different from STEC, but previously (Cabal et al. 2013) , we showed that typical human E. coli VGs might be more widespread in animals than commonly believed. In addition, the sequenced DNA product matching an O157:H45 strain in one pooled sample suggested the presence of atypical EPEC in bats. This serotype was described as a causative agent of enterocolitis and sporadic diarrhea in humans (Stephan et al. 2004 ). Detection of multiple VGs within pooled samples does not imply that a single bacterium is carrying them simultaneously. In addition, it is unknown whether bats were infected with pathogenic E. coli or were temporary carriers of these pathogens. It is possible that, because of their feeding habits and the physiology of their digestive tract (Gordon and Cowling 2003) , bats may become transiently infected by using farms or urban areas as foraging grounds (Chaverri 2006) .
Although plating of the VG-positive samples will be necessary, isolation might be complicated, given the low proportion of VGs. Therefore, the possibility of bats being infected with pathogenic E. coli cannot be excluded, and further research is needed to elucidate the role bats may have in the epidemiology of human infections with important pathovars of E. coli.
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